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Relating genotype and phenotype in breast cancer: an analysis of the 
prognostic significance of amplification at eight different genes or loci 
and of p53 mutations. 

Cuny M; Kramar A; Courjal F; Johannsdottir V; Iacopetta B; Fontaine H; 
Grenier J; Culine S; Theillet C 

Genome et Cancer UMR 5535 Centre National de la Recherche Scientif ique, 
Centre de Recherche et de Lutte contre le Can cer Val d 1 Aurelle - Paul 
Lamarque, Montpellier, France. 

Cancer research (UNITED STATES) Feb 15 2000, 60 (4) pl077-83, ISSN 
0008-5472 Journal Code: 2984705R 

Publishing Model Print 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type: MEDLINE; Completed 

Breast cancer heterogeneity can be related directly to its variability at 
the genetic level. Thus, tumor genotyping could be a valuable approach to 
define breast tumor subtypes. It has been shown that it is possible to 
delineate subgroups of breast tumors according to specific sets of DNA 
amplifications. The aim of the present work was to study the prognostic 
significance of these DNA amplifications. We studied DNA amplification at 
eight genes or loci (AIB1, CCND1, EMS1, ERBB2, FGFR1 , MDM2 , MYC, and 
RMC20C001) as well as p53 mutations in a series of 640 breast cancer 
patients who had not received presurgical therapy and analyzed the 
correlations with survival DNA amplification was assessed by Southern 
blotting and was scored positive when exceeding three to five copies. 
Mutations in the p53 gene were searched by four-color fluorescent single. 



strand conformational polymorphism, using an automated sequencer. Of the 
nine genetic alterations tested, four (CCND1, EMS1, FGFR1, and p53 
mutations) showed a significant association with reduced disease-free (DFS) 
and/or overall survival (OVS) in the unselected set of patients by 
univariate test. Correlations for p53 were found only when selecting 
mutations in exons 5 or 7. Analysis of node-negative and -positive 
subgroups of patients showed that MDM2 amplification and p53 mutations bore 
prognostic significance in node-negative patients, whereas amplification of 
CCND1, EMS1, and FGFR1 correlated with poor outcome in node-positive 
patients. Multivariate analysis on an unselected set of patients retained 
significance for the amplification of EMS1, FGFR1, and MDM2 with DFS, of 
CCND1 with OVS, and of RMC20C001 with both DFS and OVS. Interestingly, 
stratified analysis according to nodal status confirmed results obtained in 
the univariate tests: significance of MDM2 amplification and p53 mutations 
in node-negative and that of CCND1, EMS1, and FGFR1 in node-positive 
patients. We also observed an association between the number of genetic 
alterations observed in a tumor and poor prognosis. Patients with two or 
more amplified loci had a worsened outcome. Strongly correlating 
coamplif ications such as CCND1 and FGFR1, as well as ERBB2 and MYC, were 
associated with a significant reduction of patient survival, thus 
indicating cooperative effects. Our data support the idea that genetic 
alterations in breast cancer are not only helpful for phenotyping purposes, 
but can also represent powerful prognostic indicators in the clinical 
practice . 

. . . the amplification of EMS1, FGFR1, and MDM2 with DFS, of CCND1 with 
OVS, and of RMC20C001 with both DFS and OVS. Interestingly, stratified 
analysis according to nodal status confirmed results obtained. . . 
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In breast cancer, amplification of the steroid receptor coactivator gene 
AIB1 is correlated with estrogen and progesterone receptor positivity. 

Bautista S; Valles H; Walker R L; Anzick S; Zeillinger R; Meltzer P; 
Theillet C 

Equipe Genome et Cancer UMR 5535 Centre National de la Recherche 
Scientif ique, Centre de Recherche, Montpellier, France. 

Clinical cancer research - an official journal of the American 
Association for Cancer Research (UNITED STATES) Dec 1998, 4 (12) 
p2925-9, ISSN 1078-0432 Journal Code: 9502500 
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The AIB1 gene was isolated upon microdissection of the homogeneously 
staining regions observed in breast cancer cell lines. It was subsequently 
shown to map at a region at 20ql2 that is frequently amplified in breast 
tumors. In a screen of breast tumor cell lines, of all the genes mapping .to 
the region, AIB1 appeared to be the most consistently amplified and 
overexpressed. AIB1 shares homology with the SRC-1 family of nuclear 
receptor coactivators . It was found to interact in a ligand-dependent 
manner with the estrogen receptor (ER) and to result in increased levels of 
estrogen-dependent transcription. These properties could be of important 
biological significance in breast and ovarian cancerigenesis , and we were, 



therefore, interested in determining whether the amplification of the AIB1 
gene was associated with a particular phenotype or subgroup in these 
tumors. We tested a population of 1157 breast and 122 ovarian tumors in 
which DNA amplification had been determined previously at 15 chromosomal 
locations. Amplification of the AIB1 gene was observed in 4.8% of breast 
cancers and 7.4% of ovarian cancers. In breast tumors, AIB1 was correlated 
with ER and progesterone receptor positivity, as well as with tumor size. 
Correlation was also observed with the amplification of MDM2 and FGFR1 
genes, but interestingly, no correlation was found with the amplification 
of CCND1, which is known to be strongly associated with ER. Furthermore, 
analyzing at 20ql2-ql3 range, we show the existence of three amplification 
cores, represented by AIB3/AIB4, AIB1, and RMC20C001 . AIB1 and CCND1 
amplifications may, thus, represent two different subsets of ER-positive 
breast tumors. 

...range, we show the existence of three amplification cores, represented 
by AIB3/AIB4, AIB1, and RMC20C001 . AIB1 and CCND1 amplifications may, 
thus, represent two different subsets of ER-positive breast tumors. 
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Amplification of chromosomal region 20ql3 in invasive breast cancer :0 
prognostic implications. 

..Tanner M M; Tirkkonen M; Kallioniemi A; Holli K; Collins C; Kowbel D; 
Gray J W; Kallioniemi 0 P; Isola J 

Laboratory of Cancer Genetics, Tampere University Hospital and Institute 
of Medical Technology, P.O. Box 2000, Fin-33521 Tampere, Finland. 

Clinical cancer research - an official journal of the American 
Association for Cancer Research (UNITED STATES) Dec 1995, 1 (12) 
P1455-61, ISSN 1078-0432 Journal Code: 9502500 
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Amplification of the chromosome 20ql3 region was recently discovered in 
breast cancer by comparative genomic hybridization and subsequently further 
defined by fluorescence in situ hybridization with specific probes. The 
target gene of the amplification remains unknown. Here, fluorescence in 
situ hybridization with a cosmid probe for the minimal region of 
amplification ( RMC20C001 ) was used to study 20ql3 amplification in 132 
primary breast carcinomas and 11 metastases. The size of the amplicon was 
studied with four flanking probes. Thirty-eight (29%) primary tumors and 3 
(27%) metastases showed increased copy number of the RMC20C001 probe 
(>1. 5-fold relative to the p— arm control) . Nine (6.8%) of the primary 
tumors were highly (>3-fold) amplified. Although the size and location of 
the amplified region varied from one tumor to another, only the RMC20C001 
probe was consistently amplified. 20ql3 amplification was significantly 
associated with a high histological grade (P = 0.01), DNA aneuploidy (P = 
0.01), and high S-phase fraction (P = 0.0085). High-level amplification was 
also associated with short disease-free survival of patients with 
node-negative breast cancer (P = 0.002). We conclude that high-level 20ql3 
amplification may be an indicator of poor clinical outcome in node-negative 
breast cancer and that this chromosomal region is likely to contain a gene 



with an important role in breast cancer progression. A large definitive 
study is warranted to assess the independent prognostic value of 20ql3 
amplification . 

. . . Here, fluorescence in situ hybridization with a cosmid probe for the 
minimal region of amplification ( RMC20C001 ) was used to study 20ql3 
amplification in 132 primary breast carcinomas and 11 metastases. The... 
... Thirty-eight (29%) primary tumors and 3 (27%) metastases showed 
increased copy number of the RMC20C001 probe (>1. 5-fold relative to the 
p-arm control). Nine (6.8%) of the... 

. . . size and location of the amplified region varied from one tumor to 
another, only the RMC20C001 probe was consistently amplified. 20ql3 
amplification was significantly associated with a high histological grade 
(P. . . 
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Amplifications of oncogene erbB-2 and chromosome 20q in breast cancer 
determined by differentially competitive polymerase chain reaction. 

Deng G; Yu M; Chen L C; Moore D; Kurisu W; Kallioniemi A; Waldman F M; 
Collins C; Smith H S 

Geraldine Brush Cancer Research Institute at California Pacific Medical 
Center, San Francisco 94115, USA. 

Breast cancer research and treatment (NETHERLANDS) 1996, 40 (3) 
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A new method of measuring gene copy number in small samples of DNA was 
used to measure amplification of the erbB-2 gene and of chromosome 20q in 
breast cancer. This method, termed 'differentially competitive polymerase 
chain reaction' (DC-PCR) combines the advantages of two other techniques 
for measuring amplification by PCR, namely differential PCR and competitive 
PCR. The DC-PCR methodology was evaluated for sensitivity and specificity 
by comparing amplification of erbB-2 measured by DC-PCR with that obtained 
by fluorescence in situ hybridization (FISH) for 42 cases or Southern 
blotting and/or slot blot analysis for 34 cases. There was over 90 percent 
concordance with both FISH and Southern blotting and/or slot blot analysis. 
DC-PCR was used to further characterize the newly described amplicon at 
chromosome 20q. By analyzing DNA from 10 breast cancer cell lines at 7 
different loci, we identified a potential common region of amplification of 
approximately 5 centimorgans at chromosome 20ql3 bordered by loci D20S52 
and RMC20C100-S1 . One hundred and seventeen cases of primary breast cancer 
were evaluated for amplification at these two loci. Amplification at one or 
more loci, defined as > 1.5 fold higher copy number than that of normal 
DNA, was found in 25 cases (21%) . Sixteen cases were amplified at only one 
of the two probes (12 cases for RMC20C001 -SI and 4 cases for D20S52) , 
suggesting that the target gene lies between the two markers or that there 
are two independent target genes within a small chromosome region. 



21%). Sixteen cases were amplified at only one of the two probes (12 



cases for RMC20C001 -SI and 4 cases for D20S52), suggesting that the 
target gene lies between the two... 
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Independent amplification and frequent co-amplification of three 
nonsyntenic regions on the long arm of chromosome 20 in human breast 
cancer . 

Tanner M M; Tirkkonen M; Kallioniemi A; Isola J; Kuukasjarvi T; Collins C 
; Kowbel D; Guan X Y; Trent J; Gray J W; Meltzer P; Kallioniemi 0 P 

Laboratory of Cancer Genetics, Institute of Medical Technology, Tampere 
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DNA amplification at 20ql3.2 is common in breast cancer, correlates with 
poor prognosis, and may reflect location of an important oncogene. 
Recently, other regions along 20q were also found to undergo amplification. 
Here, amplification levels and patterns of co-amplification were analyzed 
by interphase fluorescence in situ hybridization at 14 loci along 20q in 
146 uncultured breast carcinomas and 14 cell lines. Three regions were 
independently amplified in uncultured tumors: RMC20C001 region at 20ql3.2 
(highly amplified in 9.6% of the cases), PTPN1 region 3 Mb proximal (6.2%), 
and AIB3 region at 20qll (6.2%). Co-amplifications involving two or three 
of these regions were seen in 11 of the 19 highly amplified tumors. The 
results suggest that three distinct nonsyntenic regions along 20q may be 
important and that complex chromosomal rearrangements underlie their 
frequent co-amplification in breast cancer. 

... uncultured breast carcinomas and 14 cell lines. Three regions were 
independently amplified in uncultured tumors: RMC20C001 region at 20ql3.2 
(highly amplified in 9.6% of the cases), PTPN1 region 3... 
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